Abstract
length (Gambaryan 1974; Hildebrand 1959 Hildebrand , 1961 . The movements are produced by 6 activation of the muscles. To understand the movements during running in the cheetah, and PCSA is useful to understand the balance of F max among many kinds of skeletal 14 muscle.
15
It is well known that the skeletal muscles contain different types of muscle fiber 16 (Burke, 1981) . The muscle fibers can be classified into Type I, Type IIa, Type IIb and
17
Type IIx by staining with monoclonal antibody for each myosin heavy chain (MHC)
18
isoform and metabolic enzyme activities (Pette and Staron 1993; 1997) . Type I is a 19 muscle fiber with a high metabolic cost of maintenance and a small force output, Type
20
IIa is a muscle fiber with high metabolic cost of maintenance and larger force output,
21
and Type IIb is a muscle fiber with a low metabolic cost for maintenance and a largest 
26
There are systematic differences in the size, excitability, and corresponding variation of 27 speed, power, and endurance in different types of motor unit. used as a chromogen to localize peroxidase in secondary antibodies (Kawai et al. 2009 ).
18
Images of the stained muscle fibers were obtained by microscopy (Nikon E600, Tokyo
19
Japan) and an image-processing system (Nikon DS-U1, Tokyo, Japan respectively).
10
Neck/trunk muscles (13 neck and trunk muscles: Table 2) 11
The mean percentages of Type I, IIa and IIx were 28.0, 31.6 and 40.0%, respectively.
12
The splenius, brachiocephalicus, latissimus dorsi, pectoralis profundus, longissimus 
19
Forelimb muscles (14 forelimb muscles: Table 3 )
20
The mean percentages of Type I, IIa and IIx were 34.1, 29.9 and 36.0%, respectively.
21
The triceps brachii caput mediale, deltoideus scapular part, supraspinatus, infraspinatus, IIx fiber.
28
PCSAs (Tables 1 and 3 ) of forelimb and hind limb muscles shown in the present 1 experiment were similar to those reported by Hudson et al. (2011a Hudson et al. ( , 2011b . This fact 2 indicates that our studied cheetahs exhibited similar skeletal muscles to the cheetah 3 studied by Hudson et al. (2011a Hudson et al. ( , 2011b .
Comparison of the muscle fiber type population among the cheetah, domestic cat,
and beagle dog. and grey bars, respectively.
11
The population of muscle fibers of hind limb muscles in the cheetah was similar to 12 the domestic cat, and the muscles mainly consisted of Type IIa and Type IIx fibers. limitation of our study concerning the lack of consideration of hybrid fibers (Type IIa/x).
10
In the present experiments, the samples were cut off from the surface of each muscle. A 11 previous study (van den Hoven et al. 1985) reported differences in the muscle fiber 12 population between the middle part and surface of large and thick muscles. However,
13
we determined that the functional properties could be represented by the three types of 14 muscle fiber population of superficial portions in most muscles in this study.
15
The characteristic of cheetah skeletal muscles was that many muscles had a low The results in the present experiments show the cheetah has muscle fiber populations 4 corresponding its high-speed running. Nike, Y., Ueda, Y., Masumitsu, H., 1984. A force plate study in equine biomechanics 2.
22
The vertical and fore-aft components of floor reaction forces and motion of equine Table 3 The muscle fiber type population (%) and PCSA (cm²) of 14 skeletal muscles from forelimb in the cheetah 
Lateral

Fig. 1
The schematic illustration of the studied muscles in the cheetah. Muscle name abbreviations are given in Table 1 , 2, and 3. 
